Objective: To assess the extent to which behavioural factors, including those related to dental care, account for oral health inequalities in different European welfare state regimes.
considerable variation across European countries and welfare regimes in both the prevalence of behaviours and their role in explaining health inequalities. 6, 15, 18, 19 We previously found significant occupational and educational inequalities in all welfare regimes in Europe 3 but the pattern of inequalities across regimes varied according to the socioeconomic measure used, oral health outcome and nature of the inequalities (absolute or relative). 3, 20 In line with the health inequalities evidence, oral health inequalities were not smaller in the Scandinavian regime.
However, no study has yet analysed the extent to which oral health inequalities in different European welfare regimes may be attributable to potentially modifiable behaviours. Given the considerable variation in health-related behaviours and inequalities in those behaviours across Europe 10, 19, 21 and that oral health behaviours are significantly associated with SEP, 9,11 the role of behaviours in explaining oral health inequalities may vary between welfare state regimes in Europe. Accordingly, this study aimed to assess the potential role of sugar intake, alcohol consumption, smoking and dental attendance to explain socioeconomic inequalities in oral health in different European welfare regimes.
| METHODS

| Data source and study sample
We analysed cross-sectional data from the Eurobarometer 72.3, a survey carried out in 2009 on nationally representative samples of adults in European countries. We used data from the 21 countries which are classified in one of the five European welfare regimes based on Ferrera's typology 22 and the additional Eastern type. The survey employed a multi-stage random sampling design using sampling points within administrative regional units in each country.
From the selected sampling points, households were randomly selected and a household member was approached to complete the questionnaire. The analytical sample for this study consisted of dentate adults aged ≥ 45 years with complete information on the study variables (n = 9979 for analysis by education, n = 8802 for analysis by occupation). From the initial eligible sample of 10 435 adults, 456
were excluded due to missing data. In addition, the unemployed, homemakers, students and people who had never done any paid job were excluded from analyses by occupation.
| Variables
| Outcome measure
The oral health outcome for this analysis was no functional dentition (defined as having fewer than 20 natural teeth). This is a measure of lifetime oral health since it captures the cumulative effect of different determinants of health and also reflects the experience of dental treatment. 23, 24 Having fewer than 20 natural teeth has been associated with poorer chewing ability 25, 26 and lower consumption of fruits and vegetables. 27 In the present study, no functional dentition was self-reported and derived from a question about the number of natural teeth, with five response options: all; 20 or more, but not all;
10-19; 1-9; no natural teeth. The variable was dichotomized, with "10-19" and "1-9" responses categorized as "no functional dentition". Respondents answering "no natural teeth" were not included GUARNIZO-HERREÑO ET AL.
in analyses which referred to dentate persons only. Since the prevalence of this state is very low among young adults, only persons aged 45 years and over were considered.
| Socioeconomic position measures
We analysed inequalities by education and occupational social class. 
| Behavioural factors
The behaviours analysed in this study included sugar intake, alcohol consumption, smoking and dental attendance. Sugar intake was assessed by asking respondents how often they consume biscuits, cakes, sweets, soft drinks, jam and chewing gum containing sugar (response options: "Never", "Rarely", "From time to time" and "Often"). A binary variable for frequent sugar consumption was derived including those participants reporting "Often" on one or more sugary food or drink items. Two separate measures of alcohol consumption were used. Frequency was assessed by a question on the number of times the respondent had consumed alcohol during the last month. We distinguished between respondents who drank alcohol more than once a week, once a week or less often, and those who never drank alcohol. 10, 19 The quantity of alcohol consumed was measured by a question about how much respondents drank on a single occasion. We distinguished between respondents who drank less than 1 drink, those who drank 1 or more drinks but did not have excessive drinking (1-4 drinks on a single occasion), and those reporting risky single-occasion drinking (5+ drinks). 28 Smoking was measured by a three-category variable identifying current smokers, former smokers, and those who had never smoked. Two dental care variables were considered. The first captured whether a participant had had a dental check-up in the previous year (vs otherwise).
The second measured the time since the last visit to the dentist, with response categories of <1 year ago, 1 to <2 years ago and two or more years ago.
| Welfare state regimes
Five European welfare regimes were considered: Scandinavian, were conducted using the slope index of inequality (SII) as a measure of absolute inequality. As a sensitivity analysis to examine whether significant differences existed in the role of behaviours in explaining inequalities across welfare regimes, we fitted multilevel models (twolevel random intercept models) that included three-way cross-level interaction terms between welfare regimes, SEP and each behaviour.
| RESULTS
Estimates of the base model showed significant educational and occupational inequalities in all welfare regimes, with a higher prevalence of no functional dentition among those in lower socioeconomic levels, as indicated by values of RII larger than one (Tables 1,2 ). Given that the magnitude of inequalities may differ according to age, 33 we estimated inequalities by age group (45-59, 60-74 and 75 years and over), but did not find a consistent pattern of age differences across regimes. Most of the stratified RII estimates showed nonsignificant differences by age groups (Appendix S1).
| Educational inequalities
Overall, behaviours explained 21.0% and 13.1% of educational inequalities in the Scandinavian and Eastern regimes, respectively ( 
| Occupational inequalities
Relative occupational inequalities were larger in magnitude than educational inequalities in all welfare regimes except the Bismarckian (Table 2) Results for absolute inequalities, using the SII, showed a similar picture. However, the behavioural factors explained a larger proportion of absolute inequalities in the Eastern regime compared with the Scandinavian, mainly due to the contribution of dental care behaviours (Appendix S1). The three-way cross-level interaction terms in the multilevel model showed a significant interaction between education, welfare regime and alcohol consumption, thereby confirming differences in the role of alcohol in explaining educational inequalities across welfare regimes (results not shown). and smoking. 16 Moreover, studies of Swedish adults have found that more than 60% of the socioeconomic differences in self-rated oral health were explained by lack of access to oral health care, 36 and that T A B L E 1 Educational inequalities in no functional dentition and effect of adjustment for oral health-related behaviours T A B L E 2 Occupational inequalities in no functional dentition and effect of adjustment for oral health-related behaviours people from lower SEP groups refrained from seeking dental services for financial reasons despite perceived need. 37, 38 Our findings are not in agreement, since the proportion of inequalities explained in our study was much lower and dental attendance factors were less relevant than other health behaviours in Scandinavian countries. In addition, the contribution of dental attendance in our analysis could be due to the stronger association observed between that behaviour and the outcome, rather than by inequalities in dental attendance, which
| DISCUSSION
were not particularly high in the Scandinavian regime. These differences between our findings and those of previous studies could be explained by the dissimilar outcomes, SEP and behaviour measurements, as well as the population groups included in the analyses. More in-depth studies of the role of different behaviours are needed to fully understand the complex picture of oral health inequalities in contexts of low socioeconomic inequality.
In line with our findings, recent analyses have shown considerable cross-national variation in the extent to which behavioural and dental care factors explain socioeconomic inequalities in general and oral health. 6, 15 Research on adults aged 50 years and over in 14 European countries showed that considerable proportions of socioeconomic inequalities in the number of teeth were attributable to dental attendance in only half of these countries. 15 Furthermore, those countries were spread across welfare regimes, indicating also considerable variation within welfare regimes and highlighting the necessity to also investigate other macro-level determinants and their influence on both oral health inequalities and behaviours. In addition, an analysis on educational inequalities in self-reported health revealed that material and psychosocial factors were more relevant in the UK and Ireland, whereas occupational and behavioural factors were the leading explanations of inequalities in Nordic countries. 6 These and our findings suggest that European countries should consider different strategies to reduce health (and oral health) inequalities, prioritizing specific mediating pathways that are more relevant in different contexts and also expanding their strategies rather than focusing solely on behaviours.
In addition to the above-mentioned limitations of the behavioural data (including the nonavailability of other oral health behaviours), 
RII (95% CI)
Base model Behaviours -dental care Sugar intake, alcohol consumpƟon and smoking F I G U R E 1 Educational inequalities in no functional dentition (RII) at baseline and after adjustment for oral health-related behaviours 
Base model Behaviours -dental care Sugar intake, alcohol consumpƟon and smoking F I G U R E 2 Occupational inequalities in no functional dentition (RII) at baseline and after adjustment for oral health-related behaviours this study has other caveats. First, the cross-sectional nature of the data makes it impossible to establish a temporal sequence in the hypothesized SEP-behaviours-oral health relationship. Second, our analyses were limited to one oral health outcome (having no functional dentition). It is possible that behaviours analysed in this study may play a different role in explaining inequalities in other oral health outcomes. For example, the unequal distribution of current behaviours could be more strongly related to inequalities in decay.
Unfortunately, data on decay or other (more current) oral health indicators were not available in the survey. Third, our outcome was self-reported and so it may be influenced by health perceptions and cultural background. 39 However, this is unlikely to occur as this outcome reports on the number of teeth rather than requires reflection on perceptions of function. In addition, self-reported health measures are suitable for cross-national analyses and have strong associations with clinical indicators of morbidity and mortality. 40, 41 Self-reported oral health indicators have also shown associations with clinical conditions and are valid oral health outcomes. 42, 43 Fourth, information on water fluoridation and fluoridated toothpaste consumption in each country was not included in the analysis due to its nonavailability. These two factors could act as confounders of the associations of interest. Finally, the welfare regime approach has limitations related to the homogeneity assumed in different social policy areas within each regime and the changes in social welfare policies observed during the last decades. 1, 44 However, clusters of countries which are very similar to the welfare regime typology have been identified in international comparisons of particular areas of the welfare provision (eg, labour market, health care and family) 44, 45 and in analyses of social "outcomes" like poverty and income inequality. 46, 47 Although welfare regimes have blurred over time, some evidence suggests that they could still play a role as macro-level determinants of health inequalities, 48 including those in oral health. 49 Future studies should explore whether that will remain the case in years to come, along with examining more specific features of welfare provision and characteristics of the dental health systems.
It is possible that the welfare regime approach could be less relevant for oral health than for other health outcomes since, in many countries, dental care is not fully integrated into the health care system. Furthermore, it has been argued that the role of the welfare state is not only to create overall general equality but also improve the situation of those at the bottom of the socioeconomic hierarchy. 5 Our findings on the age-standardized prevalence estimates are in line with this view, since those in the lowest socioeconomic levels were better off in functional dentition terms in the Scandinavian regime than in the other regimes.
This study also has considerable strengths. It examined five different oral health-related behaviours and oral health inequalities using two indicators that capture different SEP dimensions. We also ran analyses using both relative and absolute measures of inequalities. This is the first study to investigate the contribution of behaviours in explaining oral health inequalities in five European welfare regimes (in 21 countries) using a comparable data source that employed the same questions for all countries.
To conclude, we have shown that the role of behaviours in explaining socioeconomic inequalities in oral health is not universal across European welfare regimes, suggesting that their relevance is influenced by the broader political context. This highlights the importance of tackling socioeconomic inequalities in health-related behaviours, even in contexts of relatively low social inequality. Further research considering different mediating pathways to inequalities will shed light on how the mechanisms leading to oral health inequalities operate under diverse political contexts.
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